This study addressed a new subsurface ground structure modeling to predict earthquake ground motion in a broadband period range from long period such as high-rise building to short period. At first, we focused on heterogeneity of underground structure, which was recognized as a random fluctuation from actual subsurface velocity structure by geophysical investigation. Therefore, we proposed that the new subsurface ground structure model for broadband use should incorporate the random velocity-fluctuation, and showed that the newly proposed subsurface ground structure model, so-called heterogeneous model, gave a better predicting results of ground vibration up to high frequency (short period) than the conventional one that had been used for long period ground motion simulation. Moreover, we showed that the effect of heterogeneous model appeared as a high-cut filtering on earthquake ground motion, and that an addition of damping parameter to subsurface ground model also gave the same filtering effect on earthquake ground motion. And we indicated that a decay of earthquake ground motion in a high frequency (short period) was caused by an attenuation due to heterogeneity of subsurface ground structure. Finally, based on these results, we pointed out the importance of heterogeneous model for broadband earthquake ground motion prediction.
